D ESPITE many investigations, the exact vascular abnormalities responsible for increased vascular resistance in individuals with chronic systemic hypertension have never been clarified. The increased resistance apparently lies at the level of arterioles and small arteries, but there is uncertainty about the functional significance of the various structural abnormalities reported in these vessels. Arteriolar sclerosis is probably accelerated in chronic hypertension, but its functional significance has been questioned because various vasodilator stimuli often reduce vascular resistance.'-6 Short7 has even questioned the presence of the accelerated sclerotic process. Folkow8 has suggested that medial hypertrophy might narrow the arteriolar bed in chronic hypertension, but Short7 has found This study was supported by Grant HE-06469-05 from the National Heart Institute, U.S. Public Health Service, and a grant from the Vermont Heart Association.
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Medial nuclei Intimal nuclei such an increase of arteriolar muscle to be absent, at least, in the intestine.
It is difficult to choose between these discordant observations and opinions because so little quantitative data are available on vascular structure in the disorder. To help supply this deficiency, the present study has applied quantitative morphological techniques to the structure of arterioles in individuals with chronic systemic hypertension. Results of the study help assign a functional significance to a number of arteriolar abnormalities which appear in the disorder.
Clinical Data
Data on 23 individuals who died with chronic systemic hypertension are shown in table 1. The youngest was 14 years old; the oldest, 49 years. The cause of the hypertension in 20 of the patients was known. Twelve had some type of chronic renal parenchymatous disease, four had functioning pheochromocytomas, and four had postductal coarctation of the aorta. Blood pressures recorded in The ratio area of arteriolar media total area of intimal nuclei adopted as a measure of the relative area of medial smooth muscle present in individual vessels. A mean ratio was determined for arterioles in each organ in each case. It has been shown experimentally that this ratio is not influenced by moderate distention of the lumina of small arteries and arterioles. 9 The ratio area of arteriolar lumina total area of intimal nuclei measure of the relative state of dilatation of individual vessels. An increasing luminal size with dilatation is associated with an increasing ratio.
The medial cytoplasmic area of each arteriole was calculated by subtracting the combined area of medial nuclei from the total medial area. The relative cytoplasmic mass of individual muscle cells in a vessel was determined by dividing the medial cytoplasmic area of the vessel by the number of medial nuclei present. A mean value for this determination was calculated for the arterioles in each organ in each case.
An index reflecting the number of medial nuclei present in an arteriole was calculated by dividing the number of medial nuclei in the vessel by the number of intimal nuclei. As with other calculations, a mean value was determined for each organ in each case. Again, it has been shown that this value is not influenced by stretching or distention of small arteries and arterioles. 9 Vessels measured in the kidney were mainly interlobular arteries; those in the gastrointestinal tract were arterioles in the submucosa, and those in the brain, arterioles in the meninges. Serial sections of multiple organs were also prepared in several cases. Two-dimensional reconstructions of arterioles were prepared from these serial sections by the method of Brewer.10 The t-test was used when statistical analysis seemed appropriate.
Results
By referring to mean values for individual cases, the muscle mass in arterioles was normal in many of the organs of the hypertensive individuals, especially in those individuals with pheochromocytomas or a coarctation of the aorta (figs. 1 to 4). In the other hypertensive cases, arteriolar muscle mass was usually normal in the gastrointestinal tract, liver, and pancreas but sometimes increased in heart, brain, adrenals, and kidneys (figs. 1 to 4).
Mean values for arteriolar muscle mass give no indication of the discordance for this parameter within individual organs. An Sectiont throuight arteriole reconstructed in figure 5 , level 1). This is distal to the sclerotic seg- 
